As countries consider a wider use of triple antiretroviral therapy (ART) in pregnancy, which in recent World Health Organization guidelines is called Option Bþ, this study sought to explore the potential implications of adopting Option Bþ by characterizing HIV infection in pregnant women attending 2 semiurban antenatal clinics in Cameroon. In a descriptive cross-sectional study, consenting women were screened for HIV; positive samples were confirmed using an enzyme-linked immunosorbent assay test, and CD4 levels and HIV viral loads were determined using flow cytometry and reverse transcription-polymerase chain reaction, respectively. The seroprevalence of HIV in the 407 pregnant women screened was 8.4% (95% confidence interval: 5.9%-11.5%). The majority (82.4%) of HIVpositive women had CD4 counts >350 cells/mm 3 . A quarter (25%) had undetectable viral levels (<80 copies/mL). Adopting Option Bþ in this setting would result in a 5-fold increase in the number of HIV-infected pregnant women being placed on lifelong triple ART.
Introduction
In 2010, the World Health Organization (WHO) published revised guidelines on the management of HIV in adults (including pregnant women) and adolescents, 1 as well as on the prevention of mother-to-child transmission (PMTCT) of HIV infection. 2 The 2010 revised guidelines for PMTCT of HIV infection recommended 2 options for antiretroviral (ARV) prophylaxis in pregnant women: Option A (ARV prophylaxis for HIV-infected pregnant women with CD4 counts >350 cells/mm 3 ) and Option B (antiretroviral therapy [ART] for those with CD4 counts 350 cells/mm 3 ). Despite significant efforts that the international community has made toward reducing the cost of ARVs, a recent update published in 2012 by the WHO estimated that Option B was about 2 to 5 times more costly than Option A, 3 explaining why Option A has been adopted by many resource-limited countries. Recent developments in the field of PMTCT have led to the advent of a new third option (Option Bþ) that advocates the maternal administration of ART for life irrespective of the CD4 counts. 3, 4 There is now a global advocacy and trend toward the universal adoption of Option Bþ to meet the changes in the context and expectations of PMTCT programs such as the goals to eliminate pediatric HIV infections, 5 new evidence to support ARV treatment as HIV prevention, 6 and the decreasing cost of ARV drugs, 7 among others. Although the prevalence of HIV in Cameroon has significantly decreased over the years, 8 by the end of 2012 HIV still remained a major public health problem with current prevalence rates of 4.3% and 7.9% in the general population and in pregnant women, respectively. 9 With the constantly changing epidemiology of the HIV infection and with Option Bþ being considered for adoption in Cameroon, we conducted this study to understand the prevalence and characteristics of maternal HIV infection, which are crucial in supplying adequate information with respect to the shift to Option Bþ in our context. Since many pregnant women in our context are likely to have been infected around the period of conception or during the course of the current pregnancy, we hypothesized that the CD4 counts in this group of pregnant women would be greater than 350 cells/mm 3 .
Methods

Ethical Considerations
Conducted as part of a larger project aimed at studying motherto-child transmission of HIV in Buea, Tiko, and Limbe, Cameroon, this study received ethical and administrative approval from the Cameroon National Ethics Committee and the South West Regional Delegation for Public Health, respectively. Participation was strictly based on providing written consent. Participants faced no added risk from participating in the study, and relevant results were handed over to the participants' care providers for appropriate management.
This article was written following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for the reporting of observational studies. 10 
Study Design and Setting
Buea, the capital of the southwest region of Cameroon, is a semiurban community that comprises about 200 000 inhabitants of multiple ethnicities. Following the founding of the University of Buea in 1992, the town experienced an increase in its population, which is now comprised essentially of adolescents and young adults who come for higher education. The town was reputed for having one of the highest prevalences of HIV infection among pregnant women attending antenatal care (ANC) clinics in Cameroon between 2000 and 2002. 11 The population of the town of Buea is served by the Buea Regional Hospital (BRH) and a number of integrated health centers that, respectively, occupy the intermediate and peripheral levels on the pyramid of organization of the health care delivery system in Cameroon. We conducted an observational descriptive cross-sectional study among pregnant women receiving ANC services in 2 ANC clinics in the town. The choice of these 2 health facilities was driven by convenience as they had the highest attendance by pregnant women in the study area.
Participants and Sampling
Study participants were recruited from the ANC clinics of the BRH and the Buea Road Health Center simultaneously from July 19 to September 14, 2010. To be eligible, participants must have been at least 20 years old, pregnant, and voluntarily given written informed consent. Exclusion was based on an indeterminate HIV serology or the expressed wish to withdraw from the study. Participants were selected by convenience and consecutive sampling. Recruitment was pursued until a sample size of 407 was achieved. We used a sample size of 407 as it was required by the larger project on baseline studies of HIV in pregnancy.
Data Collection, Variables, and Measurements
Data collection was done using a structured questionnaire that was investigator administered. Information about the demographic and obstetrical characteristics as well as HIV serology, CD4 count, and HIV viral load was recorded.
After obtaining informed consent, 6 mL of venous blood was drawn for HIV serology testing and for determining the CD4 count and HIV viral load. Following the respective manufacturers' instructions, HIV serology testing was done using Determine HIV 1/2 (Abbott GmbH Diagnostika, Wiesbaden, Germany) and SD Bioline HIV 1/2 3.0 (Standard Diagnostics Inc, Kyonggi-do, Korea) rapid immunodiagnostic assays, and positive samples confirmed with the Murex HIV Ag-Ab Combination (Abbott GmbH Diagnostika) enzyme-linked immunosorbent assay. CD4 count was determined by flow cytometry using the PartecCyflow Counter (Partec GmbH, Gorlitz, Germany), and HIV viral load was determined by polymerase chain reaction (PCR) using the automated Abbott Real Time HIV-1 m2000rt and m2000sp Assay (Abbott Molecular, Wiesbaden, Germany).
Data Management and Statistical Analysis
The collected data were entered into an electronic database using the statistical software package EpiInfo 3.5.3 (US Centers for Disease Control and Prevention [CDC], Atlanta, Georgia). Data analysis was done using EpiInfo 3.5.3 (CDC), MedCalc 12.3.0 (MedCalc Software, Mariakerke, Belgium), and Microsoft Excel 2010 (Microsoft Corporation, Redmond, Washington). Data organization was done by means of distribution tables and bar charts. Data were summarized using means, medians, and ranges for continuous variables and proportions and frequencies for categorical variables.
Results
Demographic and Obstetrical Characteristics
The demographic characteristics of the participants are summarized in Table 1 . The majority (35.9%) of the participants were in the 25-to 29-year age-group, and more than half (63.1%) were married. The sample was fairly educated, as close to half (43.2%) of the participants had completed secondary school education. More than half (64.4%) of the participants had some form of employment (either self-employed or working for an employer).
The obstetrical characteristics of participants are summarized in Table 2 . Less than half (41.3%) of the participants were attending ANC visits for the first time in the current pregnancy. Most (59.7%) of the study population had a maximum of 2 pregnancies, and close to half (47.2%) of them were nulliparous. About half (47.4%) of them were in the third trimester.
HIV Seroprevalence
The proportion of HIV-infected participants was 8.4% (95% confidence interval: 5.9%-11.5%); the majority (70.6%) were HIV-1 infected. None of the participants was infected with both HIV-1 and HIV-2. Of the HIV-sero-positive participants, the majority (32.4%) were in the 25-to 29-year age-group, half (50%) were married, about two-thirds (61.8%) were employed, and more than half (52.9%) were in the third trimester of the gestation period (see Table 3 ). Furthermore, the majority (41.2%) were attending antenatal consultation for the very first time in the current pregnancy, and most (35.3%) were nulliparous. Of the 407 participants, 5.3% (n ¼ 20) disclosed their serostatus as positive, of which 10% were on combinational ART before enrollment in this study.
CD4 Enumeration
The CD4 counts ranged from 249 to 988 cells/mm 
HIV Viral Load Determination
The viral load determination had a success rate of 82.4%. The viral load ranged from 2.71 log 10 to 5.95 log 10 copies/mL (508-891 004 copies/mL) with a mean viral load of 4.93 log 10 copies/mL (85 979 copies/mL). A quarter (25%) of the samples had undetectable viral load levels (<80 copies/mL). Most (27.3%) of the sero-positive participants had viral load levels ranging between 3.50 log 10 and 3.99 log 10 copies/mL (3162-9772 copies/mL). Of the participants who were on ARV drugs before enrollment, 72.7% had viral load levels >5000 copies/mL.
Discussion
In this study, we find that the prevalence of HIV in pregnancy remains high in antenatal clinics in Buea, Cameroon. Furthermore, although a vast majority had CD4 counts >350 cells/ mm 3 , the viral load levels remained high, suggesting a considerable risk of transmission to their infants if these women did not receive ARV regimens. Our findings were similar to other reports from sub-Saharan countries, which showed that the prevalence of HIV among pregnant women is still high despite the efforts that are being made to prevent new infections. [12] [13] [14] Pregnant women who were married, employed, or had completed at least secondary school education were most likely to be HIV positive. However, our findings indicated that the prevalence of HIV among pregnant women in Buea has shown a significant drop since the last estimate in 2002. 11 Our findings also revealed that the majority of the sero-positive participants were infected with HIV-1, a similar finding from other reports in Cameroon, which demonstrated that HIV-1 is the predominant type in the country. 15, 16 The mean CD4 count of 546 (+179) cells/mm 3 was similar to those obtained from studies in Yaoundé, Cameroon, 17 and North-Rift, Kenya. 12 The relatively high mean CD4 count in the majority of the sero-positive participants may be indicative of recent HIV infection. Most of the HIV-infected participants 
a Some totals may not sum up to 407 because of missing data resulting from nonresponse.
had CD4 counts >350 cells/mm 3 , which confirmed our hypothesis. According to the WHO 2010 guidelines for ARV prophylaxis in pregnancy, these sero-positive participants would be eligible for ARV prophylaxis with either Option A or B. However, with Option Bþ, all HIV-sero-positive pregnant women would be placed on lifelong ART. If this is true, this will certainly demand a significant increase in financial resources for the provision of combinational ART, especially in a resource-limited country like Cameroon, where over 60% of all the funding for the fight against HIV was from international donors. 9 The mean viral load (at log 10 4.4 copies/mL) was similar to that reported by Njom Nlend in 2011 in Yaoundé. 17 We found that 7 of 10 sero-positive pregnant women who were on ARVs before enrollment were experiencing virological failure. This finding poses a significant obstacle in the management of sero-positive pregnant women, especially as viral load testing still remains a scarce and expensive laboratory examination in this part of the world.
These findings are confined to a sample of semiurban pregnant women who attended ANC clinics in 2 health facilities, thus limiting their generalizability to the whole of Cameroon. Moreover, participants who could have been in seroconversion may have been missed out because only sero-positive samples were tested for the presence of viral RNA by the PCR technique for viral load determination.
Conclusion
Generally, our findings indicate that HIV is still prevalent among pregnant women attending ANC clinics in the town of Buea. Most of the sero-positive pregnant women, as for now, are not receiving ART with respect to the 2010 WHO guidelines (as directed by their CD4 counts) for managing HIV infection in pregnant women in order to prevent transmission of the virus from mother to infant. Also, about 7 of 10 seropositive pregnant women receiving ARVs in Buea are likely to be experiencing virological failure with the current medications. Further studies would be necessary to appreciate the feasibility of adopting Option Bþ for PMTCT in Cameroon.
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